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(5T) Abstract 

nJ^^^t tL^S^l!^ ^If * C 7 ria i aad l*™******* • -lag caiman (2) the well 111) with 
■jJTk 1 f^j^f lowering tba placet into the wall (11), at least one of tbc pipes (12) of the theft eectioo (3) 

J? J^ii? ^Z* «ate at leaat two longitudinal corrugationa U3)«d cylindrical end. (25) with 

U8) ^^^^*nd once the abaft 3) baa been STaak Uye^ 

Ae .baped pipe (12) » expanded to -cure the «h«ft «ecW3> in the weU m) and to 
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CnOCOd 3BlRBH x IZBSlB11K CTpOIireJIBCTBa CKBEEHH 9 BKJE)H8iOT B 

cedn pa3fle^BHHfl cnycic b cKBasEHy (II) a repweTiraoe coe- 
jwRBHse b nocjie^Hefi kojiohiih oOca^HHx Tpyd (2) h xboctobh- 
Ka (3) c ooMpoM (4). Ilepea cnycKOM b cKBasHHy (II) no 
MeHBmefl uepe ojmy K3 Tpyd (12) XBOCTOBHKa (3) c qmmpom (4) 
npotparapyDT c oOpa30BaaaeM no ueHHnefi wepe OTpc npojiojrb- 
hhx rofp (13) h UHjmffjqpgHecKHX kohuob (25) c pe3L<feME (26), 

IIpOA7KTBBflHfi CJBCT (18) 3aieM BCKDHBaDT B UOCJie CHyCKE B 

Hero XBOCTOBHKa (3) npoc-HJiBHyio Tpydy (12) pacnmpmoT znx 
3axpenjieHna XBOcroBZKa (3) b CKBasHfie (II) 0 pa30dmeHHH He- 

DpOJtyKTHBHHX HJiaCTDB OT UpO^KTHBHHX. 
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CH0C0B 3AKAffBBAHH5 CTP0HTEJILCT3A CKBASHHH 
OlnacTB TexHHicn 
H3DC5peTefflae othochtch k dypeHHB, a mezzo - k cnocody 

3aKaHHEBaHHH CTpOHTeJILCTBa CKBaXHHH. 

5 HaadoJiee 3gi-eKTHBH0 HacToamee modpeTeHae uotct dm* 

Hcnojn>30BaHO b CKBaKHflax, Huesntax ropn3 o HTajiLHn2 vector 
cTBOJia , npodypeHHHfl b ddo^ktebhom njQCTe, a TaKse b cjiy- 
^anx t Kor.ua Hese.naTeju>Ho yweHBinaTt aaaMeTp cKBasHHH, h npz 
Hajuraaa yracTKOB b HHrepBajie ycTaHOBKH XBocTOBHKa, oiioaeH- 

10 hhx cjBadocgeMeHTflpoBaHHHMZ nopojiaMH, sue mem MecTo odBasu 

nOpO^Uf K3BepH03HUe 30HH H 30HH DOrJIOmeHilff npOMHBOTOOil KH£- 
KOCTB t OdH^IHO I16p€KpHBaeMH8 D pOM 3KyT D HHHMH KOJIOHHBMH Tjyd 

hjih KOJioHHaMH - "jieTy^KaMH' 1 . 

npejcnecTBynuaS ypoBeHB TexHZKH 

15 IIpH 3aKaOTHBaH£H CTpOHTSJC&CTBa CKBaEHKH HSOfiXOJUIMO 3a- 

KpenHTB ee cTeHicy b iiETepsajie npoayKTEBHoro iuiacTa, hto<5h 
npejioTBpaTHTi odBajnmaHHe nopojai H f kek cjnteECTBM 3Toro- 
yxyjpeHEe nocTynJieHHH npo^yicmiH b cKsasHHy H3 aposyjcTHBHO- 
ro njiacTa* iUin sto2 nem b 30Ke npojiyKTHBHoro nnacTa CKBa- 

20 SHHH yCTaHaBJIKBaOT XB0CT0BHKH C $ILJE>TpaMU. KpoMe Toro, B 
EUTepsaJie ycTaHOBKH xboctobhkob c omiBTpaMH *iacTO BCTpe^a- 
dtch 3ohh ocjioaHemia , TaKHe KHK Hajnraie icasepH, odBanoB no- 
poim f BOjioopoEBJieHQH, aorjiomeaEe npo&iHBO?Ho!i khekocth, npz- 
Miccame k npo^yKTZBHCwy miacTy HenpojjyKTZBHux yracTfcos hjih 

25 npepHBaaise ero Tarawa y^acTKaMH. B smx cjijnaKX HeodxoanMo 
Ha^esHo pa3otimi3Ti> ynasaHHae ynacTKii z 30HH ot up oj*y kthbh d— 
ro anacTa. Bee sto Tpedyer dojmnrax MaTepzajo>HHX 3aTpaT h 
npHrjeHeHHH cnercaajiBHoro exosnoro odopjTioBaHHR. 

H3B6CTHH Tpa npHimsnnaJiLED DTJnnHKiUEXCH ;©yr ot jjpyra 

30 cnocoda ycTaHOBKH xboctobhkob c fisuiBTpauE, npaueiweMHe npn 
3axaHHHBaH22 cTponTeJiBCTBa .cKBaggH: no^BecKa na aeueHTHOM 
KaMHe, Ha kjthhmx 2 Ha onopnofi DOBepxHocM ( "CnpaBoraaic 

DO KpenJieHED He?THHHX 2 ra3DBHX CKBaSHH", A.luEyJiaTOB, 

1981, c.137-146). 
35 CyTB cnocoda ycTaHoskn XBOCToanKa c pun>TpoM aa ne- 

M6HTHOM Kaune 3aKjnraeTCH b nojvhei&e TaMiiDHaxHoro pacraopa 
na bcd jyiHHy xboctobbkb , y^epHEsamoro na Becy dypnjiBHttiH 
TpydaMH, yjtajieHHn TaMnoaasHoro pactBopa, no^raToro Bane 
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XBOCTOBHKa, B OTCOeOTHeUHH OvpHJIiKHX TpyO OT XBOCTOBHKa 

toji£KO nowie oOpasoBaHHH b saTpydHOK DpocTpaHCTBe neHeiiTHO- 

rO K3MHH. 

IIojBecKa xboctobhkob c ?i«ii>TpaMH Ha kjidhmx ocymecTBJW- 
5 eTca tojh.ro b odcasieaaou ctbojk ckbskhhh, rae aeT D3H0ca 
BayTpeaaefl noBepxaocwi odcanHHX Tpyo, nyreu sawiHKSBanBH 
XBOCTOBHKa ananiKaMH, pacnojioKeBHHJfl Ha eb?tkho2 noBepxHO- 

CTH noaBeCHHX yCTpO^CTB, KOTOpHe BXOflST B KOJUCeBOH MeHKO- 

jioaEHfi sasop. . 

10 3tot cdoco6 HenpnaeHnu npn taaraa (MeHee 30 mm) Kojane- 

bhx sasopax, ecjm cnycK XBOCTOBHKa conpmeH c npopadOTKoa 
ocjioKHeHHoro ctbojjb cxBasaHH h pacxasHBaraeM XBOCTOBHKa, 
Koraa BHyrpeHHHH noBepxHocTB odcaaHoa kojiohhh, b KOTopofl 
nuaBBpyeTcH yciaHOBKa. iraeeT HeaonycTBMHfi hshoc, jcoraa Bee 

15 XBOCTOBHKa c $Hjn>TpoM npeBumaeT 1000 kH. 

nosBecKy xboctobhkob aa ynope ocymecTBJWDT Ha cTaiw- 
oHapHHx y^acTKax cKBasura, rae yae odpasoBaaa onopaaa no- 

BepXHOCTB, B KaieCTBe KOTOpoli HCBOJIBByBT: DPOTOIKH bhttph 

naTpyflKOB, DOHcoejtHHfleMux k Baraeuy Koany npejowmefl kojioh- 
hh- BepxHzfi Koaen paiiee cnymeHaoro XBOCTOBHKa; aoay nepe- 
xoia ot dojnanero waMeipa k Menaray npn jisyxpasMepHOfl npo- 

MeSTTOHHOH KOJIDHHe , KOTopofl OdCBHeHa CKBaSHHa. 9T0T cnocod 
DPHM8HHM MS* D P H yCJIOBHHX CByCKa XBOCTOBHKa W 33JiaHHOfl 

rjtyOHHH. Mara nosBecaoe ycTpoftcTBO XBOCTOBHKa He aofiaeT 
25 flo ynopa h He cpadoTaei. 

HeflocTaTKaMH yKasajuncc cnocodoB ycTaHOBKH xboctobhkob 

C CHJILTpaMH BpH 3 aKaHqHBaHHH CTpOHT eJttCTBa CKBBSHHH HBOT- 

STCH *cyseHHe npoxoaHoro ce^eHHH ckbhihhh H3-33 HeodxomzMO- 
cth npHweaeHHH DaaieaHHHTeJiiefi h noiBecam ycTpoHcTB, koto- 
30 pue onycKawr BayrpB yse odcaseaHOH ckbehuhh, hoooxootmoctb 
npHMeaeHHa cjio*hhx do KOHCTpyKHHH pasieaHHHTeJiefl h nojtBec- 
rax ycTpoflcTB, a Tarae orpaasieHHOCTB npaMeHeHHH, ooycJioB- 

aeH HaH B03M0SH0CTM) DOJtBeCKH XBOCTOBHKOB TOJIBKO B OdcaseH- 
HOM CTBOJie CKBBHHHH (K P OMe CDOCOda yCTaHOBKH HB neMeHTBOM 

35 KaMHe ^ oMe Tor(>t aea0CTatK0M Oscoda DOOTeCKH XBOCTOBHKOB 
o ftH^TpaMH aa neMeHTHOM Hawae HBaaeTCH HeodxoaHMOCTi 

nemBTHpOBaHHH XBOCTOBHKB. HTO CBH3BH0 C dOJIMHIMH aaTpaTe— 
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mh ueMeHTa n BpeneEU aa opoBejieiuie padoi 2 ozsj&we 3aTBep- 
^eBaHiifl neMeHTHoro pacTBopa. Ilpa 9tom hsoCxoeemo ocyioecT3- 

JIHTB DOCTOHHHyD DpOMHBKy CKBaSHHH HOCJie II6Me HTHpOBaHHH 

XBOCTOBHKa b Te^enne Bcero Bpeweaa osamaraiH 3aTEepj&e bshuh 
5 aeweETHoro pacTBopa c o^HOBpeMeanuM BpamemeM dypHjr£H02 
kojiohhh. IIpOTOw, padoTe no ueweHTHpoBaHUK) xboctobzkob npH- 
cynm asapuE, Tarae, Hanpawep, Kan: hcbo3Moshoctl OTCoeaHHe- 

HHH KOJIOHHH dypHJI&HHX Tpyd OT XBOCTOBHKa, BCJIBJICTBHe HpHMe- 

hshhh pesBdoBKx pa3£ejiHHHTCJi6& ; npope3aHne odcajiHHX Tpyd e 
10 3ac5ypEBaHHe fiosoro CTBOJza npn pa3(5ypHBaHnn ocHacTKE n y3JiOB 
coeAZfleHH& ceranfi Tpyd H'^pymx. 

Kpoue Toro, jyw BHUOJiHeHSH padoT do ueteeHTHpoBaHHD 
XBOCTOBHKa HeodxoOTMa cooTBeTCTgyTOffiaH TexHHKa (neMeHrapo- 
pnmmp arperaTH) h dpnrasu padoinx* 

15 OJIHHM HMOCTaTKOM 3T0P0 CHOCOda HBJKeTCH HCB03M0H- 

hoctb ero npmeHeHHH npii namum 30H norjiomeHZR b HHTepBajte 

yCTaHOBKH XBOCTOBHKa. 

H3BecTeH Tarate cnocod 3aKairiHBaHHH cTpoHTejn>CTBa cKBa- 
shh (su t A f 1659626), BKjnrcanuHfl b ced* hsootuhd 30H ocjiok- 
20 aeHHfi <3ypeHHH, pacn 0 Jiose hhhx Bume npojtyKTHBH oro DJcacTa ao 
ero bckphthh, cnycK b cKBamfly kojiohhh odcajimix Tpyd c 

$HJIBTp0M-XBOCT0BHKOM H II6HTp&T0p8MH , 3aB0JSHeBH6 $HJr&TpOBOfc 

30HH cKsasHHH BpeweHHD 3aKyn opuBcHomzM MaTepjianoM u neweHTH- 
poBarae kojiohhh odcaama Tpyd npn repjeTHHHOM pastejtHHeHHH 

25 nojiocra Q2JH>Tpa -XBOCTOBHKa ot dojiocth kojioheh DepeiyQPiKOli, 
pa3pymaeM0fl nocJie ee u&ab hthpob&hhh • 

3tot cnocod He odecne^niBaeT najiexHoro pa30dmeHM npo- 
ByKTHBHoro miacTa ot nepeasezannnxca c hem Hen po^y ktkb hhx 
yqacTKOB h BHrneJiesamnx ot npoayKTHBHoro njiacTa He npo jctkthb- 

30 hhx ropmoHTOB, BCJiejicTBUe Henojmoro yflaJieHHfl dypoBoro pa- 

CTBOpa H3 HHKJIOHHHX H ropH3 OHTfl JThHHX yHHCTKOB CKBHKZHH, B 

kotophx npoacxoOTT ocasaeHHe TBepaoft Sa3H H3 dypoBoro pa- 
cTBopa npn ero napxyjiHimn. 3to ycyrydnaeTCH BenoJiHHM yaa- 
jieEaeM riiHHHCToS Kopm, a b aecTax yaajieHHfl ee noBHmaeTCH 
35 onacHDCTB odBaJinsaHHH nopos, hto THKse crasaeT Ka^ecrBO 

H30JXHtpI2 DJBCTOB. 

KpoMe Toro, na yKasaflHHX jrqacTKax ckbhehkh He y^aeTca 
HajmeaaiuHi^ odpa30ta ueHrpnpoBaTB SKcnJiyaTarcHOHHyiD KOJioHHy, 
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ocodeHHO b cjiac5ociieMeHTapoBaHHHx nopoxax, na-3a s^aEmBa- 
hhh ueHTpaTopoB b 3Tj f nopojor, hto npenHTCTsyeT no^ieHino 
paBROMepnoro no To^mane cTeuRZ nerjeHTKoro KOJcma. 

Qae ozmi HeaocTaTKOM 3Toro cnocoda HBJiseTCfl dJiOKHpo- 

5 Bamie tocth npoayKTHBHoro miacTa ueiteHTHHrd pacTBopoM, no- 
crjuamm b $mn>TpoByK) 30sy ckbseehh npa ueMeHTHpoBaHUH ko- 
jiohhh ocJcaflHHX Tpyd, BCJiejicTBJje BHnaaeHHH h HaKomieHHH Bpe- 
ueHHo 3aKyn opuBarauero narepnana b HEKHefl (eohhoS) tooth ro- 
pzsoHTaziBHoro ctbojq npn 3fiaHHrejcbH0fl ero npoTHseHHOcxH u 

10 odpa30BaHDH nycTOT b BepxHefl tooth ctbojb; KOTopue sanojmfi- 
OTCH ixeMeHTHHM pacTBopoM npa iieMeHTHpoB&Him odcaflHHX KO- 

JIOHH. 

Handojiee Adtckem bo TexHiraecKofi cjtuhoctb k 3aABjmeMo- 

My HBOTeTCH CDOCOti SflKaFfflBa H TO OTpOHTCJEBCTBa CKBaHHHH C 
15 ropB30flTaJU)HHM yHECTKOM CTBOJia, npOdypeHHHM B npOJQTKTHBHOM 

nJiaCTe. ( Baker Hughes, USA "Baker Hughes technology forum", 
Coru, 6-11 f 1991, c. 25-25) 

Bidro^arazfi b ceda cnycic b CKBasaHy Ha KOJiorae odcaama Tpyd 
XBocTOBHKa c npeasapHTeJEbHO nep^opHpoBa hhhm $Hjn>TpoM f pasod- 
20 meHHe saicojioHHoro npocTpaHCTBa b 30He npojjyitTHBHoro njiacTa 
ot BHmejieEamHx z nepeiaesanmsxcfl c hum Henpo^yKTHBHHx djqctob 
aapysHHMH naicepaMH h ixeMe HTnpoBaHHe kojidhhh odcazmux Tpyd 
Bume XBOCTOBHKa c $mn>TpoM c noMonjLio neweHrapoBOiHofl My$rn. 

OCHOBHUM HejlOCTaTKOM 3T0r0 CBOCOda HBJ3H6TCH TO , ^TO C 

25 nouomiK) nanepoB h neMeHTHpoBaraa HajmafcepHoro icojrmeBoro 
npocTpaHCTBa He odecne^niBaeTCH Haaeraoe pasodmemie 3aicanoH- 
Horo npocTpaHCTBa b 30He npojjyKTHBHoro anacra ot BHmejiBsa- 
tt^itt h nepeMesanncJXCH c ezm HenpojQTKTHBHHX ruiacTOB, ocodeH- 
ho b nepexoaHHX 30Hax CTBom gkbehhh c BepMKanLKoro Ha 

30 ropH3 oHTajcbHoe HanpaBJieEne , BCJiejjcTBHe Henojmoro 3aMemeHna 
dypoBoro paoTBopa uetieKTHUM. 

KpoMe Toro, naicepH ra-3a Lsaaofl jumra He MoiyT naaeHHo 
nepeKpuBaTB KaBepH03Hue 30HH, iconia hx jmHeftmie pasMepH 
npe Btnnap r jnmeftHHe pa3wepH noBepxHocTB yn-uoTHeaaa naicepa. 

35 3to ycyiydoiHeTCH b cjtBaxHHax, bckphbdhdc cjadoaxeweHTHpoBaH- 
HHe nopoOT» rae mem wecTO odBana nopojm, ocodeHHO, nocjre 

npOMHBKH CKBaKHHH H yEEUieHHH C ee CTeHOK KOJEWdaTaHBOHHOS 
KOpiCH. 
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B ocHOsy HacTOHmero H30dpeTeHHK nojiosefia 3a^a^a co- 
3jiaHsa cnocoda 3aKairaEBaHaH CTpoHTe;n>cTBa cKBaraH, KOTopnfi 
odecne^HBaji <5u HajiesHoe pa3odaeHae npo^yKTHBHoro DJiacTa 
dt BHmejiesamMX z npraflisaamnx k Hewy Henpoj^KTiiBKHx y^acTKOB 
5 npn najiHH a hex 30H ocjioKHeHUH dypeHEH ^KXJoro Braa n npo- 

THS6HH0CTH* 

PaCKpHTHe H30dp6T6HHH 

HocTaBJie hheh 3ajia^a EocTnraeTCH Tei^, hto b cnocode 

3aKaH T ZHB&HKH CTpOHTeJILCTBa CKBaEEHH, BKJUHaEJIUeK B Cedtt BCKpH- 

10 THe nposyKTHBHoro njiacTa, cnycK z ycTanoBi^ b cKBaraiHe ko- 
jiohhh odcajamax Tpyd b XBocTOBHKa c giMiTpoM c odecne^eHEeM 
hx repMBTiriHoro coeOTHeHHH uezpj codoll, h pa30dmemie Henpo- 

JCTKTJ5BHHX y^aCTKOB OT Dp OJQT KT HBHHX 9 COrJBCHO H30dpeTeHED f 
CDyCK B CXBaSHfly K0JI0HHH OdcagHHX Tpyd E XBOCTOBHKa C CCHJIBT- 

15 pom ocymecTBJiHDT pa3ffejn»H0 t a hx reptaeTHHHoe coejtHHeHEe 

OCymeCTBZDDDT B CKBaKHHe f DpB 3TQM HO MeHHnefl Mepe OJlHy H3 

rpyd XBOCTOBHKa nepea ero cnycKow b cKBasHHy npo^rumpyroT c 
odpa30BaHHSM no MeHunefl wepe asyx npoao;n>HHX roc?p h wzzhr- 
panecKiix kohuob c pesLdawn, a nocjie cnycKa xboctobhkh b 
20 CKBasHHy npo?Hjn>HyK> Tpydy pacmnpflDT jyin ycTanoBKH xboctobh- 
Ka b CKBaKHHe n pa306meHnK Hecpo^yKTHBHUX njiacTOB ot npo- 

SyKTHBHHX. 

Hpe;yjaraeMoe MDdpeTeHHe nosBoraeT 3a ctct BCKJEreeHKH 

npHMeHeHEH OT* yCTaHOBKH XBOCT OBHKOB C CHJTLTpaMH KOHCTpyK— 
25 THBHO - CJIOKHHX paSfcejCHHHTeJiefi H DOJCBeCHKX ycTpo3cTB, a 

TaKKe naKepoB juw pasodmeHHR djqctob ynpocTHTB 3th padora 
ii odecne^HTL dojiee Hajieraoe pa3odmemie HenposyKTflBHiix njia- 
ctob ot n pojjy kthbhopo miacTa t a TaKKe nepeKpHTHe 30H ocjioe- 
HeHHH (Kaaepn, odBajios nopoflH, n;iacT0B c aHD?&uiLHo biicokem 

30 BHyTpKiwacTOBUM aaBJ remeta , Boao-raso-npoflBJieHiifl n ^pyrnx) 
m6o 4 A npoTHKeHnocTH. Ilpn stom HandojiHiraii adafieicr EocTHraeTCH 
b HaimoHUHx cKBaKHHax z b cKBaagsax c ropH3 oht&ji&hhm y^acT- 
kom ctbojel, a Tajcse b Tex cjiy^ewx, Koraa npoTHseHROCT* 
yKa3aHHHX nnacTOB z 30H He no3BOJMeT DepeKprnaTt hx nanepa- 

35 wc f a ixeMesrapoBaHHe He odecne^inBaeT HaaeKHoro pa3odmeHHH» 
Kpowe Toro, ycTaHOBKa xBOCTOBiuca c 6hjx3>tpom c hcmoiiibz) 
npocTHJiBHHX Tpyd no cpaBHeHHH) c H3BecTHH?i cnocodoH f corjac- 
• ho KOTopoMy 3Ta onepanra ocymecTBaneTca uyreM ueweHTnpoBa- 
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H3H XBOCTOBHKa, DO3BOJ0ieT CHH3HTL paCXO.5 UeMeHTa, COKDHTHTB 

epsmh fia ycTaHOBKy, tsk k£K oraaaaeT HeodxojniMocTB b oeh- 
jaaHflH 3aTBepjeBaHiiH neiseHTHoro pacTBopa z ncnojiL30BaHiiH 
jyiH 3Toro CDeixna/TbHux dparajd pado^nx. 

5 B ojiHOM H3 BapnaHTOB BunojiReara E3odpeTeffiK nocjie 

BCKpuTHH npo^jTKTBBHoro anacTa b cKBasHHy cnycsaBT XBOCTO- 
bek c ciuibtpom i2 ycTaH£BJiHBax)T ero b upo^TKTiiBHOiM onacTe 
uyreu npraaTiw no neHHneS wepe oEHOil npoSiLJiLHoil Tpydu npn 
ee pacniHpeHHH k cTeHKe cKBaKgm, a 3aieM b cKBasmHy cnycKa- 

10 dt KoaoHHy odcaamix Tpyd, hhhhhS KOHea KOTopofi refweTOTHo 

OOeMBStm C BepXHBM KDHUCM XBOCTOBHKa* 

HpejuiaraeuHfl BapnaHT bhdojihgkhh zzoCpenenzn no3Bo;weT 
ycTaHaBMBaTL xboctobhk b HeodcaseHHOM CTBOJttC CKBaEHHH, dJia- 
rojsapff neuy odeone^HBaeTca Haaesaoe pa30dmeme npojtyKTBBHo- 
15 ro nJiacTa ot suurejie^amEX HenpoayKTHBHHX djihctob, npejiOTBpa- 
maeTca cyKesae jysaMeTpa cKBamHH a cazsaeTOH pacxoa odcas- 
hhx Tpyd, 

B flpyroM BapaaHTe BHnojiHeHiifl H30dpeTeHra b Ha^ajre b 
cKBasray cnycKas>T jio npoflyKMBHoro imacTa n ycTaHaBJumanr 

20 KOJioHfly oticaflHHX Tpyd, a 3aieM nocjie bckphtm np ojijktz. bh o ro 
miacTa b Hero nepe3 3Ty KOJioHHy cnycKasT xboctobhk c qp&KBT- 
poM e npn pacmHpeHEH npo$anLHofi Tpydn y cta na bjih bapt ero b 
cicBaszHe, cpa btom npo$miBHyB Tpydy npranMaDT k CTeHKe hbk- 
aero KOHiia kojiohhh odcaAHHx Tpyd, odecneraBaa ee repMeTire- 

25 Hoe coeEHfleane c xboctobhkom. 

Taicofl BapaaHT BHnojiHeHJw nosBOJKeT Bcnojn>30BaTi> Hafldo- 
jiee npociofl, bhtobhhB h Hajegaafl cnocod ycTaBOBKH xboctobh- 
kob c $mn>TpaMH c noMomto npo§nJn>HHx Tpyd b Tex cjiy^anx, 
Korsa b oponecce dypeaiw CRsasBHU BCTpe^arocH miacra c aHo- 

30 UaJEbHO BHCOKHM BHy TpHD JEl CT OBHM J3BJI6H26M , KOTOpUe OdOTHO 

nepeicpHBaOT npoMesyTo*MHMH KOJioHHaMH odcaamcc Tpyd huh 
KOJiOHHawn - "jiery^KaMn". 

KpaTKoe onHcaHHe ^epTesefi 
Jipyrze nejua h npeHMymecTBa aacTonmero raodpeTeHna ctb- 
35 hstt bohjithh as cjiejjymero aeTajn>Horo onncaKaH npnaepoB ero 
BHnoJiHeHHfl a ppgjiaraetgg ^epTeaefl, aa kotophx: 

qpnr. I nsodpaxaeT KOMDJieKT odopyaoBaHHH ota cnycKa n 
ycTaaoBKfi xboctobhk3 c §ajiLTpo?a b cKBaazfie; 
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fimr. 2 - ce^eHBe IT— TI Ha ccnr.I; 

our. 3-4 - ycTaaoBKy XBOCTOBHKa c qejebtpom b cKBaxune ; 

GET. 5-5 - BapzaHT yCTaHOHKH XBOCTOBHKa C C?HJH>TpOM B 

cKBasrae. 

5 JByMmgrii BapmHT ocymecTBEeHHH H30dpeTeHna 

Cnocod 3aKaHHKB^HnH cTpoHTejn>cTBa cKBaszan 3aKJiEmeT- 
ch b pa3flejai>H0M cnycKe b cKBaaaiHy z repweTOTHow coeOTHeHHii 
BHyrpn ee kojiokhh odcaaHHX Tpyd h xboctobhkh c ©jlkbtpom. 
Ho MeHMiefl Mepe ow Z3 Tpyd XBOCTOBHKa Depea cnycKOM b 
10 cKBasaHy npopiJiapyDT c 0<5pa30BaHHeM no ueHsmefi uepe rayx 
bposojilhhx roqpp h mumHjipH^ecKHX kohuob c pea&tiaiau Dpo- 

flJKTHBHHfi DJiaCT 3aT6M BCKDHBaDT, CUyCKaBT B He TO XB0CT0BHK 

c ©EJiBTpoM, noane ^ero npo$EHBHyD Tpydy pacnmpHDr jusi 
ycTEHOBRS XBOCTOBHKa b cKBasHHe H pa3o6meHM HenponyKTHB- 

15 HHX BJBCTOB OT DpOflyKTHBHHX. 

B COOTBeTCTBHH C OflHHM A3 BapHHHTOB BHDOJtHQHBH CDOCOda 

nocjie BCKpHTra npojjyKTHBHoro njiacTa b cKsasHHy cnycraDT 
xboctobhk c ©hjimpom H YCTaHaBJH5Bajt>T ero b npo^yKMBHOM 
ruiacTe nyTewi npsaaTHH no MeH&mefl Mepe oaHofi npognuiLHofi Tpy- 
20 du npz ee pacnmpeHHU k cTeHxe ckbclkhkh. 3ateM b cKBasHHy 

cnycKasT KOJioHHy odcanrmx Tpyd, msHHtt KOHen icoTopoU repwe- 
tipiho coe agHTO T c Bepxnm kohhom xboctobhke* 

3 COOTBeTCTBZH C KpJTm BapmKTOM BUnOJZHeHZH jraodpe- 

TeHHH BHa^ajie b cKBasHHy so npojjyKTUHHoro mzacTa cnycKasT 
25 b ycTasaBjmBaDT KOJioHHy odca^nnx Tpyd, 3aieM nocjie bckohteh 
npojiyKTHBHoro nnacia b Hero rapes 3Ty KOJioHHy cnycKaDT xboc- 
TOBHK C 62JH>TpOU ii npH pacmnpeHHH npo&EJiLHoB TpydH ycTaHaB- 
jfflBaiOT ero b cKBasHHe* UpogzJihHjn Tpydy npH 3tom npHKHMax>T 
k cTeHKe HHZHero KOHoa kojiohhh odcananx Tpyd, odecne^HBaa 
30 ee repweTHrooe coejyjsesBe c xboctobhkcm. 

Cnocod ocymecTBUHDT c noMomra ycTpofictBa, BKjnorcaEmero 
b cedn KOJioHHy dypHJEbHHX Tpyd I ($ar.I) , KOJioHHy odcaziHHX 
Tpyd 2 (oht.3), xboctobhk 3 c n epoopupoBa HHUM OKJH>TpOM 4, 
coeOTHHeMHS c KO^OHHoil dypzjriHHX Tpyd I c noMom© nepexc&KH- 
35 m 5 h nepeBOEHHKa 6. IlepexojmHK 5 (ajie?4eHT f coeOTHHrnmali 
TpydH c pasm&iH jmaMeTpaMn) xweeT nepeuinKy b bhto cejyia 7 
a napoBoro KnanaHa 8 (q?nr.3) f pa3jiejinmpH) bojm>cth xboctobh- 
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Ka 3 c cnJEbTpoM 4 e kojiohhh odcaiiHHX Tpyd 2. HepeBOJlHHK 6 
(anr.l) cHadseH KKanaHOM 9, nepeKDHBaaaniEM KHHazi IO f cood- 
maHHIJEfl HOJIOCTB KOJIOHHH dvpHULHHX Tpyd I CO CKBaSHHOM II E 
CJITEamH^ JUW 32LH0JlHeHEH HOJIOCTH KOJIOHHE CSvpiUILHHX Tpyd I 

5 CKBasnHflofi smucocTLK) npH cnycKe KO?iDOHearoB ycTpoiicTBa b 
cKBasHHy II, no MeHBmeC Mepe oam H3 Tpyd 12 XBocTOBHKa 3 

3HD0JZH9Ha npOQSLUBHOi! C DO MeHLmefl Mepe JZByMH DpOJlOJrbHHME 

ro$paKH 13 (cnr.2), pacnojioseHEH^n CEMMeTpinHO orHocOTeJEb- 

H0 aeHTpaJZBHOfi 0CH TpjrdH 12 9 H UIUrKH.^pgHe CKHMH KOHUaMfl c 

10 pe3B(5aMH (Ha par. I He H0Ka3aHu) • rocpH 13 npo$jm»HHX Tpyd 
12 3anojxHeHH repMeTH3Hp7nneM nacTDfl 14. Ha Komje cnjn>Tpa 4 
ycTanoBJieH rceHTpaTop 15, odecneHHBaKmHfi neHTpzpoBaHne &un>T- 

pa 4 OTHOCHTeJX&HO CT6HKH CKB21EHHH II, 

B cJiy^ae npoxoroeHza cKBasHHH II qeps3 HenpoayKTHBmie 
15 y^iacTKH b ee ropraoHTajiLHofi nacra mra'panoM c sthmh yrocT- 
k3mh khk noKH3aHo Ha $nr.I f 3 9 4 t nepqpopanHOHHHe OTBepCTHH 16 
$zjiLTpa 4 3aKpuBaBDT 3ar^ymKaMz 17 H3 XHMircecKH pa3pymaeM0- 
ro MaTepaana, HanpHMep, uarHHH. HpogHJiLHHe Tpydn 12 pacno- 
jiarax>T Ha CDOTBeTCTsynmnx yrocTicax XBOCTOBHica 3 c ojuibtdom 4 
20 jyw paaofimeHHH nposyKTHBHofi tooth npo^KTHBHoro nJBCTa 18 
ot HenpojcfKTHBHoil, a Tarae jum coe^HHeHHE XBocTOBHKa 3 c 
kojiohhoS odca,wx Tpyd 2. 

B ycTpaacTBO bxdott TaKse pasBaamesaTejiL 19 (ght.5), 
HcnojiB3yeMU& juw BHnpaBJtema rocrp 13 hpo$zjzbhux Tpyd 12 
25 nocjie hx pacmapeanH* 

Cnocod ocymecTBJiHDT cjibujww odpa30M. B npooecce dy- 

peHHH CKBaKHHH II (§HT,l) t UepBJL BCKpHTHeU Hp OJXJKT ZBHO TO 

njsacTa 18 1 H3BecTHHMH npneuaMH ■ H30j^ptot Bee He coRvie cTHMHe 
no ycjioBHflu dypesnn DJiacTH 9 paccojioseHHue Bane npo^yKTHB- 
30 Horo 18 , a noone bckphthh nocjieAHero h ddouhbrh cTBOJia 
CKBasHHH II b nee cnycKaDT Ha kojiohhg dypiurbHax Tpyd I 

XBOCTOBHK 3 C UpejXEapHTeJEjEO nep$0pHp0BaHHHT4 §J1JI£TP0M 4, 

coejmHeHHua c kojiohho2 dypmiBHHX Tpyd I c homoiiihd nepexos- 
HEica 5, npodusjiBHux Tpyd 12 h nepsBOflauca 6. Ilep&opauzoHHue 
35 oTBepcTJW 16 qpunBTpa 4 3aKpnrK 3aMymEeHH 17. 

IlOCJie WCTHSeHHH ©EUnbTDOK 4 3adOH CKBaSHHH II b nano- 

cm npo^HJEbHHX Tpyd 12 3aKa^Ko5 ddomhbo^ho3. shhkocth co- 
saasr gaBserae, neo6xojw&oe zm BHnpaBJie huh npogojiLHHX 

rOQP 13 B DDHSaTHH CTeHOK Tpyd 12 K CT8HKe CKBaSBHH II 
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(qht.3), ofiecneHHBaa costiecTHo c vepuermsiuymeS, nacToli 14 
repjeTHHHyD lraojraxm HsnpojjyKTHBHHX yqacTKOB npojayKTBBHoro 
miacTa 18. 

3aTeM kojiohhv dypMBHKX Tpyd I (§ar.I) aaecTe c nepe- 

5 BO&HHROM 6 DTBHHTOB3DT OT BepXHEX DpOEHJIiHHX Tpyfi 12 E DOfl- 

HHMaDT us cKBamHH II, Dpncoe.nHHHDT k KeS pa3Ba-iT»ne3aTejrfc 
19 (pcr.5) h CHOBa cnycKaOT b cKBaaaHy II no sxoaa b Bepx- 
hee) ^acTB npo$HJn»snx Tpyfi 12 ($ar.3). Bpamaa KOJiOHEy fiypnair- 
hhx Tpyfi I BuecTe c pa3Ba3me BaTeaeM 19 r doomboott okooth— 

10 TeoiBHoe BunpaBJEieHEB roop 13 h miOTHoe npssaTBe ctbhok npo- 
iHJn»HHX Tpyfi 12 k CTeHKaw ckbacthh I. npz btqu repHewraiipyD- 
wji nacTa 14 ($ht*2) ofiecueraBaeT Ha^esEy© repwerasamn) 
3aTpydHoro npocTpaHCTBa CKBasuHH II. 

flajiee KOJioray <5ypHJn>HHX Tpyfi I c pa33aJiBaeBaTeJieM 19 

15 (gnr.5) noamwaDT D3 cftBasHHH II h cnycjcaDT b Bee KOJioHHy 
oficajiHHx Tpyfi 2 (q>bt.3) no sxojia ee HHSHero KOHua BHyrp* 
BepxHzx npopun>HHX Tpyfi 12 c ofipa30BaKzeM 3asopa 20 uemy 

3THM KOHHOM, CBJUIOU 7 B CTeHKaMH BeDXHHX BpOffiBJTLHHX Tpyfi 12. 

3aTeu b cKBasHHy II cfipacHBaroT mapoBofl mianaH 6, KOTOpHfi 
20 cajmTCH b cejyio 7 t pa30fimaa BHyTpeHinse bojiocth XBOcTOBHica 3 
h oficajiHoa xojiOHfiu 2. npoiraBojyrr 3aicaw aeweHTHoro paciBO- 
pa ^epes KasoHHy oficanmix Tpyfi 2, nocjote ^ero onycKattr ee 
hhehhB ROBeu so ynopa b cyaeaiie b nepexojHEKe 5 ($ht«4) , 
E t nocjie saxBep^eBaHKH ueuesTBoro pacraopa, pasfiypHBasT ofi- 
25 pa30BaBBjyBca BsyTpn kojoehh oficasHKX Tpyfi 2 neweHTHyK) upofi- 
Ky (He D0Ka3aHa) t mapoBoS KJianaa 8 n cezwo 7. 

B cxyme ycTBHOBKH b &un>Tpe 4 BpeueEHUX 3aiviyineK 17 
(ffsr.I) nocjie^HBe paspymaBT 3axa^Koa b Hero pac^eTHOli uop- 

UHH KHCJIOTH ($BT.4). 3aTeM DpOB3BO^HT OCBOeme CKBaSHHH II. 

30 B Tex cjjy^anx, Koraa dpojctkthbhhS miacT 18 BCKpHBasT 

noose cuycKa kojiohhh oficajiHux Tpyfi 2 (sanpmsep, npo^esyro^ 

HOfl £22 SKCIUiyBTaUH 0 HHOlt ) 9 TO XB OCTOBER 3 yCTaHaBJIHBaBT 

nyreu BpnsaTZH ctchok Bepxanx npo£HJH>HHX Tpyfi 12 k bhjtt- 

peHHBM CT6HK&M HHSBerO KOHUB KOJIOHHH OfiCBJlHHX Tpyfi 2(feCT.6). 

35 Jww 3Toro c yneiOM Beca XBOCTOBmca 3 h cjun>Tpa 4 pac^eT— 
hhm nyrew onpetfejnror HeofixojuwyB xmsj BepxHHX npogmaHtix 
Tpyfi 12 f c bomoiubk) kotophx fiynyT zx y ctr ha bbhb&tb • Ha KOHae 
cpHJiBTpa 4 KpenAT d anaaaK 21 (gdht,5) c cejuioM 22 noji maposoil 
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imauaH 23 2 orpa EjrcnrejieM 24, npejiOT3paiaaBinnM nepewemeHne 
mianaHa 23 b ofipaTHOM HanpaBaeHHH. EHTepaan kojiohhh o6can- 

HKX Tpyd 2, 3 KOTDDOM aOJISHH JT C Ta H2.BJIHB3TB npOCJHJIBHHe Tpy- 

<5h I2 f KaJiiidpTOT pacmEpnTaneM (Ha fear. He D0Ka3aH). 3aTew 
5 k KOJioHHe tfypOLHHX Tpyd I np2coejyiHHK)T pa3Ba;iHieBaTe^B 
18, coeaHHeHHHli c mmnHjipH^e CKOii tootle) 25 BepxHeii npoQEJUr- 
hoS Tpyda 12 XBOCTOBHKa 3 c noMomBD JieBoIl pe3BdH 26, cnyc- 

KajDT CKOMDOHOBaHHKfl TaKHM 0Cpa30M HHCTpyMeHT B CKBaSHHy II 

(cpnr.S) h npo Mmaa T ee, noaae Hero c6pacuBa©T napoBOfi wia- 
10 naH 23, nepeKDHBM npa 3Tom oTBepcrae b ce;yie 22, a saica^- 

KOfl DOQMHBOHHOfl EHJtfCOCTH B DOJIOCTH XBOCTOBHKa 3 H CgJLTBTpa 4 

co3aaOT b hex a&BneHHe, HeodxoflHMoe ara onpeccoBrai Bceft 
kombohobkii, noa fleficTBBew KOToporo oaHOBpeaeHHO BHnpaanHOT- 
ch ro$pH 13 Bcex npogM&HHX Tpy<5 12, KOTopne (town brtotohh 
15 b KoanoBOBsy odopysoBaHHH. 3 pesyaBTaie 3Toro cxeHKa Bepx- 

HHX npogHJTBHKX ?pj6 12 HJIOTHO npHSHMaOTCH K CTBHKe HHKHero 

KOHna kojiohhh odcaanax TpytJ 2 (our. 6). 

3 cJQnae BKJimeHHH b KOwnaHOBKy npogbHJEbHHX Tpy(5 12 we 

pa30fimeHM HenpDJjyKTHBHHX DJiaCTOB ($HT.3) 2JIH BHnojmemw 

20 Bcero cmiBTpa 4 H3 dpoohjilhhx TpycS 12, KaK uoKasano Ha oh- 
iypax 5 a 6, to ctchke 3thx Tpy6 12 TaKse iluotho dphsi3msl2}t- 

CH K CTeHKO CKBaHHHH II* , . 

HaTHseHneM h nocaflRofi HHCTpyweHra npoBepra? ycTofiro- 
boctl ycTEHOBKH XBOCTOBHKa 3 c ©MLTpoM 4 Ha oceBoe cweme- 

25 HEe. 3aTeM BpameraeM kmohhh dypaziBHHX Tpyfi I c pa3Bajime- 
BaTejieM 19 snpaBO BHBHHHHBaioT nocJieaHHfl 23 mummypHHecKoro 
KOHna 25 BepxHeii npo?HJi*HOfi ?py6u 12. OaHOBpeweHHO HHKHBe 
BgmwnmHe 3JieMeHTH 27 pasBaJisneBaTejui 13, noaHHMancB BBepx f 
pa3 BaJDbnOBHBaDT pesitfy 26 TwzBxpmecMTO KOHoa 25, yaeOT- 

30 HHsaK ero BHyrpeaHHS jtaaMeTp. 3aTeia HHCTpyweHT noflaar bhh3 
c ojiHOBpeueHBoit npowHBKoa h spameHHeM ero snpaBO, b pe3yji*- 
Taie ^ero nponcxomr aajn>Heamee paaBajouoBHBaHHe mumaspH- 

qeCKHX KOHUOB 25 Z BepXHHX npO$HJU>HHX TE76 12 HB3HHMH BaJHr- 

ujnmm MeMeHTawH 27 z BepxHHMH 28, wemwn dosnml aaa- 

35 MeTp, H6M HHSHHC 

DO OKOHHEHEK paSBaJMIOBHBaHHH DpofilWBHHX TpyO 12 HX 

mecTe c KOJioHHoft ocSca,7i.HHX TpycJ 2 onpeccoBHBaDT aa rep^e- 
mhhoct* cos^HHeM b rax jiaBJieHHfl. HpH oTcyTCTBHH repweTOT- 
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hoctb pa3 mjih nosHBaajse hdbtophbt. 

3 anyone bkjidhbbzk b komdohobky xsocTOBHKa 3 xmn 
$Hjn>Tpa 4 aonojiHHTejiBHHX dpo^hji&hhx Tpyd 12 ($nr.3) zjiz 
BHnojifleHM scero qpmrbTpa 4 B3 npo$mn>HHX TpycJ 12 (inr.5,6), 

5 nepwopauHOHHHe otbgdctiui 16 3aKpUBasr 3arjgrnucaMH 17 A3 
xnMjnecKH pa3p7maeMoro MHTepaajia , ROTOpne nocjie 3aBepmeHHH 
padoT no ycTaHOBKe XBOCTOBEKa 3 c oheltpom 4 paspymaiDT 3a- 
khhroS cooTseTCTBysmero xmapeareHTa. 

npoMHnureffflaa opaMeflUMocTB 

10 npe^naraeMHfl cnocod nosBOJweT fiajiesao pa30<$maTi npo- 

^KTHBHHfi nnacT ot BumejiesamEX Henpo^yKTBBHHx njiacroB, a 
Taicse ot DpmiHKanmix k HeMy z nepeMesamaxca c hhm zpyvzx 

H e Up 0 KT2BHHX y^aCTKOB CKBaSBHH 6e3 U,BB B HTHpOBS HUH $HJIBT- 

pa-XB0CT OBEKa • Ilpa btom ynpomaeTCH TexHOJioraH yciaHOBKn 

15 X30CTOBHKOB C ?BJI£TpaMB II CHSEaBTCH 33TpaTH 3a CH6T HCKJ3> 
TI6HKH KOHCTpyKTHBHO— CJIOKHHX pa3SeaHHJ2TeJiefi Z DOOTeCHHX 

ycTpoflcTB, npaMeraeuHX upz ycTaHOBKe xboctobhkob, a Tawse 
rc^ieHTHpoBaHM zx 9 KOTopoiuy conyrcTEyET aBapm z 3aTpara 
BpeweHH Ha OKzmzze 3aTBepHeBaHra neweHTHoro pacTBopa. 
20 KpoMe Toro, npeararaeMHfl cnocofi no3BO,raeT pacmHpzTB 

odjmcTB ero npzMeaeHHH, Tan kbk oh woseT (Jhtb HcnojiLsoBaH 
KaK b odcaseHKOM, tok z b KeodcaseaHOU cTBane ckbshhhk, He- 

3aBBCHM0 OT E3JLHHHH 3 OH DOITIOmeHIUI DpOMHBO^HOfi KTOK0CT2, 

BojionpoH BJie HHfi , h npaKTinecRH deo cymecTBeHHoro yuemmeHEH 
25 szaideTpa cKBasHHH. 
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SORSyJIA H30EPETEHHH 

1. Cnoco<3 3aKairuiBaHHfl cTponTejn.cTBa cKBasaHH, bkjid- 
qaiotuHfl 3 ceda BCKDKTne nposyKTBBHoro nJiacTa (18), cnycx h 

yCTaHOBKJ B CKBaSBHe (II) XOJIOHHH OdcajlHHX Tpyd (2) K XBO- 

5 ciOBHKa (3) c cpmBTpoM (4) c odecne^eHBeM ex repMeTOTHoro 
coejiHHeHnfl Mew codoii, a pa30dmeHae HenpojiyKTHBHHX yiacT- 

KOB OT DDOHyKTZBHHX, 0 T J B 1 a D H B fi C H TeM, ^0 

cnycK b cKBasBHy (II) kojidhhh odcaama Tpyd (2) a xboctobe- 
na (3) c $Hjn>Tpou (4) ocymecTBJWOT pa3aejn>H0, a ax repwe- 

10 TiraHoe coeaHHeHHe ocymecTaronoT b cKBasase (II), npa-3T0M 
no MeHunelt wepe ojfly as Tpyd (12) XBOOTOBHKa (3) nepea ero 
cnycKOM b cKBasBBy (II) npopuiflpyiDT c ocpa30BaHaeM no Meat- 
men Mepe jqsyx npo^ojiLHHX roqpp (13) a mumaapiraecKBx koh- 
Uob (25) c pe3i(5aMB (26), a nocae cnycjca XBOCTOBaaa (3) b 

15 cKBasHHy (II) npofeuaayD ipydy (12) pacmapaiDT wis ycTaHOB- 
KH XBOCTOBBKa (3) B CKBaBBHe (II) a pa30dmeHHH Henpo^yKTHB— 
HHX BJiaCTOB OT npOJtyKTHBHHX. 

2. Cnocod no n.I, 0TJiBHa»m.BHcfl tm, ito 
noane BCKpHxaa nponyKTBBHoro noiacTa (18) b CKBasHHy (II) 

20 cnycKaBT xboctobbr (3) c $HSMpoM (4) b ycTaHasmiBaiDT ero 
b npowKTBBHOM anacie (18) nyreu npasaww no Memmea Mepe 
obboe npopuiBEofl TpydH (12) npa ee pacnapeHaa x creaae 
cKBaaaaH (II) , a saieia b cKBaaaay (II) cnycKaBT KOJioHHy od- 
caaHHx Tpyd (2) , hhkhh2 KOHen KOTopcii repMeTaroo coenaaflBT 

25 C BepXHBM KOBHOM XBOCTOBBKa (3). 

3. Cnocod bo n.I, oTJiB^anmaiicH Tew, «ito 
BHawe b CKEaHUHy (II) cnycKaDT ao npoayKiaBHoro naacTa 
(18) a ycTajiaBJiaBaDT Koaoaay odcamncc Tpyd (2), a 3aTeM noc- 
ae BCKpHTBB npoayRTaBHoro njiacra (18) b Hero ^iepe3 3Ty 

30 KOJioHHy cnycKaBT xboctobbk (3) c caaiTpoM (4) a npa pacma- 
peHHB nDOobaJiBHOH TpydH (12) ycTaaaBSHBaDT ero b CKBasa- 
He (33)", npa stow npo$Hjn,Hyt) ipydy (12) npzaaMawr x cTeajce 
HBSHero Koana rojiohhh odcammx Tpyd (2), odecneiHBaa ee 
repaeia«iHoe coejSBReBae c xboctobhkom (3). 



WOW034W 



PCI7RU93/00173 




WO 95/0347* PCI7RU93/00173 





INTERNATIONAL SEARCH REPORT 



toxcraauooal applies boo No. 

PCT/RU93/00173 



A CLASSmCATION OF SUBJECT MATTER 

Int. Ci.5 E21B 43/10 
Acranfcog to International Pittnt Qua fig boo (IPQ Of 10 both 



national dusi nation and IPC 



B. FIELDS SEARCHED 



i doe 



ooo searched (dunfictDoa system followed by dassificatioa iyoboh) 



Int. CI. 5 E21B 43/08-1 19.E21B 33/124,33/13-16 



boo searched other tea oioimsffl doc u a tota doo to the extent thai tuco doormen* art induded io tht fields searched 



(oasse of data base sod, where praebcabte. search tcrni wed) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 0 



Citation of document, with indication, where appropriate, of the relevant pan* get 



Relevant to daim No. 



Y 
Y 
Y 
A 



SU, At, 1263818 (Bsesojuzny nauchno-issledo-vatelsky 
i proektno-konstruk-torsky institut po osusheniju 
mestorozhdeny poleznykh iskopaenykh, spetsialnym 
gornyrarabotam, rudnichnoi geolgii i marksheiderskomu 
delu), 15 October 1986 (15.10.86) 

US, A, 4714117 (ATLANTIC RICHFIELD COMPANY), 
22 December 1987 (22.12.87) 

US, A, 3477506 (B.C. MALONE), 11 November 1969 
(11.11.69) 

US, A, 4976322 (6.S. ABDRAKHMANOY et al.). 
11 December 1990 (11.12.90) 

SU, A3, 1813171 (TATARSKY GOSUDARSTVENNY NAUCHN0- 
ISSLEDOVATELSKY I R0EKTNY INSTITUT NEFTYAN0I 
PR0MYSHLENN0STI) 30 April 1993 (30.04.93) 



1-3 

1-3 
1-3 
1-3 
1-3 



fxl Fttrtber documents are listed in the ooobmuboo of Bos C Q See patent Canary armcx. 



ofeltad 



'A- s nram M«O aJ a * ths »J iiiilaaiiold»mwMchtoB«<c 
to ha of fmSSmMmm 



T tatar e m ■■•o ^Nhh ad attar toetoi»fmaii»oal Ouaedait or priority 

^ date aid oot to mftfi — lis tIt ■oothados bai rlaad ■ m&mbd 
tha oriadpte or toeory osderlyraf, toe iorsndon 

BttsfdM "X* dec— ant of oaiticolet n the dsbnsd li 

aasythioardosteMprlorhY^^SfwsiosIl SJJrtaTlhT 
i too poblksrioa datt of esotoer ctsufao or other 

(sssosc&M) nr deoasaest of osrdostar wa s - nos; lha dstoad Imniw onset ha 

■XT dooBBsot refardaf 10 as sssl dhaiotaos, sss, sahlbhioa or other coastosrei to isvotva so rsvsanVs asp vfcea too dsessMst la 



too priori ty dass c 



oast aaa base toss haisf sh»toas tossoraoo Btnt s d istossrt 



D*» of the acmaUomptstioo of theii 

3 March 1994 (03.03.94) 



Dsto of maiUnj of the iatersational search 

31 March 1994 (31.03.94) 



me and mailtnf address of the ISA/ 

ISA/RU 
Facsimile No. 



Authorised ofTic 



TdephooeNo. 



Form FCHISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



lotem* tiooa I tpptiattoo No. 
PCT/RU 93/00173 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Gutioo of document, wiib iodiotioa, where ■ppropritte, of the relevant psuages 



Reieviot to c 



i No. 



A 
A 
A 
A 



US. A, 3865188 (GEARHART-OWEN INDUSTRIES INC.), 
11 February 1975 (11.02.75) 

US. A. 4248302 (OTIS ENGINEERING CORPORATION), 
3 February 1981 (03.02.81) 

US, A, 4230180 (WESTBAY INSTRUMENTS LTD.) 
28 October 1980 (28.10.80) 

SU, A, 829882 (NAUCHN0-PROIZV0DSTYENNOE 0BIEDINE- 
NIE P0 TERMICHESKIM MET00AM 00BYCHI NEFTI), 
17 Nay 1981 (17.05.81) 

SU. A. 663825 (KRASN0DARSKY GOSUDARSTVENNY NAUCHN0- 
ISSLEDOVATELSKY I PR0EKTNY INSTITUT NEFTYAN0I 
PR0MYSHLENN0STI MINISTERSTYA NEFTYAN0I 
PR0MYSHLENN0STI SSSR). 25 May 1979 (25.05.79) 



1 

1-3 
1 

2.3 



Form PCT/tSA/210 (oootinaaaon of lecood sheet) (July 1992) 



OT^KT O MR5H7HAPOJIHOM 0OMCKE 



MewvHat-p^HaH sasBKa nc 
Ptrr/RU93/0017^. 



A. fJiACCM't M KAliH ft aPEHMETA KSOBPETEHW*: E21B 43/10 
CorAacno MaxAyHapoAHOM naTeHTHOfi KJiaccw^HKauHH (MKH-5 j 

B. OEflACTK QOKCKA " 



IIpOBepGHHUn MMHHMVH AOKyMeHTaUHH ( ChCTGMG KJiaCCH(i>MKAUMM u uu. 

Aetccu ) : MKH-5 E21S 43/06-119. E2 IB 33/124:33/13-16 



Jlpyran npoBcpeHHan AonyMeHTauHK b tor mgpg, b Kaxoft ona bkak>- 
HGHa b noMCKOBkie noaoopKH: * * 



SjxeKpoHHaH 6a3a AaHHUx , HcnoJiLooBaBmaflca npH noHCKe ina3Ba- 

HH6 6a3M H* GCAH BOSMOMHO, HOHCKOBUe TGpMHHU): 


C. JOKY] 


rtEHTO, C WTAHHUKECfl PEJIEBAHTHUMM 


KaTGro- 
PHfl *; 


Ccuakh Ha AonyMOHTU c yiwaHHGM, rae sto 

B03MOXHO, PGAGBGHTHUX HaCTSH 


Othochtch k 
nyHKTy No * 


Y 


SU. Al. 1263818 (Bcgco»3huh HayHHO-HccAG- 

AOBaTGAbCKHH H npoeKTHO-KOHCTpyKTOT>- 
CKHft HHCTHTyT TIO OCymSHHIO KeCTOpO*- 

aohhr tioagshux HCRonaexux, cnGunaAb- 
huh ropHUM paooTaM, pyjHHHHoA reojio- 


1-3 


rrri nocAeAywmHG AoicyHGHTu yxa- , — , a an hug o naxeHTay-aHajio- 
LxJ saHu b npoAOJixeHHH rpa*u C □ ?ax yKaSaiS r^Jioie^HH 



AOKyMBHTOB : 

"A" -AOKyMOHT, onpeAQiiHwmHft 06- 

HHft ypOBOHb TGXHHKH. 

E -ooagg pghhhh AOKyweHT, ho 
onyojiHROBaHHUR Ha Aary 
MGwynapoAHOH noAaHH hah 
nocAG HGe. 

'CT -AOKyMeHT, OTHOCflBHHCfl K 

ycTHOMy pacKpuTHto , sKcno- 

HHpOBaHHK) H T . A- 
P" -AOKyMGHT, Ony6AHKOBaHHUH AO 
AaTU HGXAyHapOAHOH nOA&HH , 

ho nocAG a&tu HcnpamHBae- 

MOrO fiPHOpHTGTa . 



ony6xHKOBaHHun nocAe 
Aa-ru npnopHTGTa h npn 

BGAGHHUH AAA HOHHM&HHR 
H306peTGHHA, 
X -AOKyMOHT. HMG1CHHH HGH- I 
OOAGG 6AH3KOG OTHOBGHHG ' 

k npeAMGTy noMCKa. no- I 

pOHaQHH HOBH9Hy H H300-- 
P©TaTGAtCKHH ypOBOHb. • 
X -AOKyMGHT, HOpOHanHH H30l 
6pGT&TGAl>CXHA ypOBGHb b! 
CO^dT&HHH C OAHHM HAH 
HGCKOAbKHKM AOKyMGHTGMH 1 

tor me KaTeropHH. I 

& -AOKyMGHT, HBAflttBHftCfl ! 
naTGHTOH-aHGAOrOM . ! 

I 



AaTa AGRCTBHTGAbHOI*0 saBGpfflG- 

HHA HoxAyHapoAHoro noHcxa 
3 MapTa 1994 (03,03,94) 



JlaTa OTnpaBKH HacToimoro ot- ! 
MeTa o no AAy h apo AH OH nOHCKe 
3/ Mapra 1994 (J/.03.94) 



KaHMGHOBaHHG H GAPGC MGZAyHG- 

POAHoro noHCKOBoro opraHa: 

BcopOCCHRCKHR 
HayMHO-HCCACAOBaTOAbCKHR HHCTH 

ryr rocyAapcTB ghhor naTGKTHOR 
3KCnGpTH3U. Pocchr, 121858. 
MocKBfiu bGPeKKOBCKan Hao. 30-1*— —_ 
frucc (095) 243-33-37, TGAGTaRn 114818 fl0HA% 



YnoAHOHOMeHHoe ahuo : 
B. rpwmaHOB 

tga . ( 095 ) 240— 58— 88 



*opMa PCT/1SA/210 (btopoR nvior) { HiOAb 1992) 



OTSET O HEXAyHAPOAHOM nOMCKE 



3 AAAAAAAAAAAAAAAAAAAAAAAA 

MewxtyM«po>tM*!« laiska No. 

PCT/RU 93/00 173 



C. <npOAOfl*BMMe) AOKYMEHTU, C MHT AWUMECfl PEJIEBAHTHHMM 



KaTero- 

pMfl *) 



Ccu^kM Ha AOkyneHTu c ykaiaHMen, r*e 310 
ioihoxho, pe^ieiaHTMux Madeft 



Othocmtc* k 
nyMkTy No. 



A* 



US, A, 4714117 (ATLANTIC RICHFIELD COMPA- 
NY) t 22 ABkafipB 1987 (22.12.67) 

US, A, 3477506 (B. C. MALONE) f 11 ho«6 P « 
1969 (IX. 11.69) 

US, A, 4976322 (G. S. ABDRAKHMANOV m *py- 
rwo), 11 A eka6p* 1990 <1 1.12.90) 

SU, A3, 1813171 CTATAPCKMPl POCyAAPCTBEH- 
HUft HAyHHO-WCCAEAOBATEAbCKM* U fTPOEK* 
THkW MHCTMTyT HEOTflHO* nPOMUUIAEHHOCT* 
30 anpMR 1993 (30.04.93) 

US, A, 3B65188 ( 6E ft RH ART-OWEN INDUSTRIES 
INC.), 11 *e»pa*« 1975 (11.02.73) 

US, A, 4248302 (OTIS ENGINEERING CORPO- 
RATION), 3 +0ipAA« 1981 (03.02.81) 

US, A, 4230180 (WESTBAY INSTRUMENTS LTD.] 
28 okT«6p« 1980 (28.10.60) 

SU, A, 829882 ( HAY 4HOHTPOM3BOACTBEHHOE 
061EAWHEHME no TEPMMMECKMM METOAAM 
AOBttHM HEOTW), 17 Han 1981 (17,05.61 

SU, A, 663835 ( KPACHO A APCKMfl TOCyAAPCT- 
BEHHUA HAySHO-MCCAEAOBATEAbCKMA M 
nPOEKTHUn MHCTHTYT HE*T*HOA flPOMUIU- 
AEHHOCTM MHHECTEPCTBA HEOTOHOPl nPO- 
MUBIAEHHOCTH CCCP), 25 Ha* 1979 
(25.05. 79) 



1-3 



1-3 



1-3 



1-3 



1.-3 



£.3 



2,3 



*op«a PCT/ISA/210 (npoAOjixeHMe tToporo amcta) (hmju 1992) 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 



INTERNATIONAL APPLICATION, PUBLISHED UNDER THE PATENT COOPERATION TREATY 

(PCT) 



(51) International Patent Classification 5 : 
E21B 43/10 


Al 

1 


(11) International Publication Number 

WO 95/03476 
[43) International Publication Date: 

February 2, 1995 (2.2.95) 


(21) International Application Number: 

PCT/RU93/00173 

(22) International Filing Date: 

July 23, 1993(7.23.93) 

(71) Applicant (for all Designated States except 
for US): TATAR STATE SCIENTIFIC- 
RESEARCH AND PLANNING 
INSTITUTE OF THE PETROLEUM 
INDUSTRY (RU/RU); 32 ul. M. Dzhadniya 
[unclear], Bugulma 423200 (RU) 

(72) Inventors; and 

(75) Inventor(s)/Applicant(s) (only for US): 
ABDRAKhMANOV, Gabdrashit 
Sultanovich [RU/RU], 66 ul. Gogolya, # 
71, Bugulma 423200 (RU); IBATULLIN, 
Rustam Khamitovich [RU/RUJ, 66 ul. 
Gololya, #49, Bugulma 423200 (RU); 
ZHZHONOV, Viktor Georgievich 
[RU/RU1, 


66 ul. Gogolya, #75, Bugulma 423200 
(RU); JUSUPOV, Izil Galimzyanovich, 66 
ul. Gogolya, #61, Bugulma 423200 (RU); 
KhAMTTYANOV, Nigamatyan 
Khamitovich [RU/RU], 65, ul. Kalinina, 
#60, Bugulma 423200 (RU); ZAINULLIN, 
Albert Gabidullovich, 1 ul. Saydashova, 
#117, Bugulma 423200 (RU); 
FATKULLBV, Rashad Khasanovich 
[RU/RU], 20 Radnitseva, # 40, ATmetevsk 
423400 (RU). 

(74) Agent:SOJUZPATENT, 5/2 ul. H'inka, 
Moscow 103735 (RU). 

(81) Designated States: BR, CA, JP, NO, US, 

European patent (AT, BE, CH, DE, DK, ES, 
FR, GB, GR, IE, IT, LU, MC, NL, PT, SE). 

Published 

With international search report 


(54) litle: ME 1 HOD OF FINISHING WELLS [sic - as provided in English in original 
patent application] 

(54) Title [translated from Russian]: METHOD FOR WELL COMPLETION 

[see Russian original for figure] 
(57) Abstract [sic - as provided in English in original patent application] 

The method disclosed of finishing a well involves lowering and hermetically joining a 
casing column (2) the well (1 1) with shaft section (3) and filter (4). Before lowering the 
pieces into the well (1 1), at least one of the pipes (12) of the shaft section (3) with filter (4) 
is shaped in such a way as to create at least two longitudinal corrugations (13) and 
cylindrical ends (25) with threads (26). The productive layer (18) is then opened up and 
since the shaft section (3) has been lowered into the said layer, the shaped pipe (12)'is 
expanded to secure the shaft section (3) in the well (1 1) and to separate non-productive and 
productive layers. 



(57) Abstract [as translated from Russian in original patent application] 

A method for well completion that includes separately lowering a casing string (2) 
and a liner (3) with screen (4) into well (11), and joining them in a leakproof 
manner in well (11). Before lowering into well (11), at least one of pipes (12) of 
liner (3) with screen (4) is shaped to form at least two longitudinal corrugations (13) 
and cylindrical ends (25) with threads (26). Producing formation ( 1 8) is then 
tapped and after lowering liner (3) into it, shaped pipe (12) is expanded to secure 
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METHOD FOR WELL COMPLETION 
Technical field 

The invention relates to drilling of a well, and specifically to methods for well 
completion. 

The present invention may be used most effectively in wells having a horizontal 
borehole section drilled into a producing formation, and also in cases when it is undesirable 
to reduce the diameter of the well, and when sections are present in the interval where a liner 
is to be placed that are made up of poorly cemented rocks, where caving-in of rock, vuggy 
zones, and lost circulation zones occur that are usually sealed off by intermediate strings or 
casing patches. 

Prior art 

In completion of a well, its wall must be reinforced in the interval of the producing 
formation, in order to avoid caving-in of the rock and consequently less production inflow 
into the well from the producing formation. For this purpose, screen liners are set in the 
producing formation zone of the well. Furthermore, in the interval where the screen liners 
are set, often trouble zones are encountered such as the presence of caverns, caving-in of the 
rock, water entry, loss of circulation, nonproducing sections adjacent to the producing 
formation or interrupting it. In these cases, it is necessary to reliably isolate the indicated 
sections and zones from the producing formation. All this requires large material 
expenditures and the use of special, complicated equipment. 

Three fundamentally different methods are known for setting screen liners that are 
used for well completion: suspension in hardened cement, on slips, and pn a bearing surface 
(Casing Handbookfor Oil and Gas Wells, A. N. Bulatov, 1981, pp. 137-146). 

The essence of the method for setting a screen liner in hardened cement involves 
lifting the plugging mud over the entire length of the liner, suspended by the drill pipes, 
removing the plugging mud, lifted above 
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the liner, and disconnecting the drill pipes from the liner only after the cement has hardened 
in the casing string-borehole annular space. 

Suspension of screen liners on slips is done only in a cased wellbore where there is no 
wear on the inside surface of the casing, by wedging the liner with slips located on the 
outside surface of the suspension devices, which enter the annular space between strings. 

This method is not applicable for small (less than 30 mm) annular spaces, if lowering 
the liner is combined with reaming out an abnormal wellbore and reciprocating the liner, 
when the inside surface of the casing in which the placement is planned has unacceptable 
wear, or when the weight of the screen liner exceeds 1000 kN. 

Suspension of liners on a support is done in stable sections of the well where a 
bearing surface is already formed, as which the following are used: grooves inside sleeves to 
be joined to the lower end of the preceding string; the upper end of a previously lowered 
liner; the transition zone from larger diameter to smaller diameter for a two-size intermediate 
string with which the well is cased. This method is applicable only under conditions when 
the liner is lowered to a specified depth. Otherwise, the liner suspension device does not 
reach the support and does not actuate. 

The disadvantages of the aforementioned methods for setting screen liners in well 
completion are: narrowing of the flow area of the well due to the need to use disconnectors 
and suspension devices which are lowered inside an already cased well, the need to use 
disconnectors and suspension devices of complex design, and also the limited application 
because the liners can be suspended only in a cased wellbore (except for the method of 
placing in hardened cement). 

Furthermore, a disadvantage of the method of suspending screen liners in hardened 
cement is the need for cementing the liner, which is associated with high costs in 
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cement and time spent performing the operations and waiting for the cement slurry to harden. 
In this case, the well must be constantly flushed after the liner is cemented for the entire time 
spent waiting for the cement slurry to harden, while simultaneously rotating the drill string. 
In addition, liner cementing work is prone to failures, such as: being unable to disconnect the 
drill string from the liner due to the use of threaded disconnectors; cutting through casing and 
drilling in a new hole while drilling out equipment and assemblies for joining sections of 
tubing, etc. 

Furthermore, appropriate technology (cementing units) and work crews are required 
to carry out liner cementing operations. 

One more disadvantage of this method is the fact that it cannot be applied when lost 
circulation zones are present in the interval where the liner is to be set. 

A method is also known for well completion (SU, A, 1659626) that includes isolation 
of drilling problem zones located above the producing formation before it is tapped, lowering 
a casing string into the well with screen liner and centralizers, temporarily filling the screen 
zone with plugging agent and cementing the casing string with leaktight disconnection of the 
cavity of the screen liner from the cavity of the string by a bridge that will be destroyed after 
its cementing. 

This method does not provide reliable isolation of the producing formation from 
nonproducing sections interbedded with it and nonproducing horizons overlying the 
producing formation, due to incomplete removal of drilling mud from slanted and horizontal 
sections of the well in which deposition of solids from the drilling mud occurs during its 
circulation. This is aggravated by incomplete removal of the mud cake„ and at the locations 
where it is removed, the risk of caving-in of rocks increases, which also reduces the quality of 
formation isolation. 

Furthermore, in the aforementioned sections of the well, the flow string cannot be 
properly centered, 



WO 95/03476 



PCT/RU93/00173 



.4. 

especially in poorly cemented rocks, due to the centralizers being forced into this rock, which 
prevents achievement of a cement ring that is uniform over the wall thickness. 

One more disadvantage of this method is blocking of a portion of the producing 
formation by the cement slurry flowing into the screen zone of the well during cementing of 
the casing string, due to settling and accumulation temporarily of the plugging agent in the 
lower (bottom) portion of a horizontal borehole when it is of significant extent and formation 
of voids in the upper portion of the borehole which are filled with cement slurry during 
cementing of the casings. 

The method closest in technical essence to the claimed method is a method for 
completion of a well with a horizontal hole section drilled in a producing formation. (Baker 
Hughes, USA "Baker Hughes technology forum", Com, 6-1 1 [blank], 1991, pp. 23-25), 
including lowering a liner with a pre-perforated screen into the well on a casing string, 
isolation of the casing string — borehole annular space in the producing formation zone from 
the nonproducing formations overlying and interbedded with it by external packers, and 
cementing the casing string above the screen liner using a cement collar. 

The major disadvantage of this method is the fact that using packers and cementing 
the annular space above the packers does not ensure reliable isolation of the casing string — 
borehole annular space in the producing formation zone from the nonproducing formations 
overlying and interbedded with it, especially in transition zones in the wellbore from a 
vertical to a horizontal direction, due to incomplete displacement of the drilling mud by 
cement slurry. 

Furthermore, due to their short length, the packers cannot reliably seal off vuggy 
zones when their linear dimensions exceed the linear dimensions of the packer sealing 
surface. This is aggravated in wells tapping poorly cemented rocks, where caving-in of rock 
occurs, especially after flushing the well and removing caked sedimentation from its walls. 
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The present invention is based on the problem of designing a method for well 
completion that will ensure reliable isolation of the producing formation from nonproducing 
sections overlying and adjacent to it when drilling problem zones of any type and extent are 
present in them. 

Disclosure of the invention 
The proposed objective is achieved by the fact that in the method of well completion 
including tapping a producing formation, lowering and setting a casing string and a screen 
liner in the well with provision for their leakproof joining to each other, and isolation of 
nonproducing sections from producing sections, according to the invention the casing string 
and the screen liner are separately lowered into the well and their leakproof joining is 
accomplished within the well, where before the liner is lowered into the well, at least one of 
the pipes of the liner is shaped to form at least two longitudinal corrugations and threaded 
cylindrical ends, and after the liner is lowered into the well, the shaped pipe is expanded to 
set the liner in the well and isolate the nonproducing formations from the producing 
formations. 

The proposed invention, as a result of eliminating use of disconnectors and 
suspension devices of complex design for setting the screen liners, and also packers for 
isolating the formations, makes it possible to simplify these operations and to ensure more 
reliable isolation of nonproducing formations from the producing formation, and also sealing 
off of problem zones (caverns, caving-in of rocks, formations with anomalously high 
intraformation pressure, water and gas entry, etc.) of any extent. In this case, the greatest 
effect is achieved in slanted wells and in wells with a horizontal hole section, and also in 
those cases when the extent of the aforementioned formations and zones does not permit their 
sealing off by packers and cementing does not provide reliable isolation. 

Furthermore, setting a screen liner using shaped pipes, when compared with the 
known method, according to which this operation is accomplished by cementing 
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the liner, makes it possible to reduce consumption of cement and to shorten the placement 
time, since it is no longer necessary to wait for hardening of cement slurry or to use special 
work crews for this purpose. 

In one embodiment of the invention, after the producing formation is tapped, a screen 
liner is lowered into the well and it is placed in the producing formation by squeezing at least 
one shaped pipe against the wall of the well during its expansion, and then a casing string is 
lowered into the well, the lower end of which is joined in a leakproof manner with the upper 
end of the liner. 

The proposed embodiment of the invention makes it possible to set the liner in an 
uncased wellbore, and consequently reliable isolation of the producing formation from 
overlying nonproducing formations is ensured, narrowing of the well diameter is prevented, 
and casing expense is reduced. 

In another embodiment of the invention, initially a casing is lowered into the well 
down to the producing formation and set, and then after the producing formation is tapped, a 
screen liner is lowered into the formation through this string and it is set in the well by 
expansion of a shaped pipe, where the shaped pipe is squeezed against the wall of the lower 
end of the casing string, ensuring its leakproof joining to the liner. 
Such an embodiment permits use of a very simple, economical, and reliable method for 
setting screen liners using shaped pipes in those cases when during drilling of the well, 
formations are encountered with anomalously high intraformation pressure, which usually are 
sealed off by intermediate casing strings or casing patches. 

Brief description of the drawings 

Other aims and advantages of the present invention will be understood from the 
following detailed description of examples of its implementation and the attached drawings, 
in which: 

Fig. 1 depicts a set of equipment for lowering and placing a screen liner in a well; 



WO 95/03476 



PCT/RU93/00173 



-7- 

Fig. 2 depicts the II-II cross section in Fig. 1 ; 

Figs. 3-4 depict placement of a screen liner in a well; 

Figs. 5-6 depict a variant for placement of a screen liner in a well. 
Preferred embodiment of the invention 

The method for well completion involves separately lowering a casing string and a 
screen liner into the well and joining them in a leakproof manner within the well. Before 
lowering into the well, at least one of the pipes of the liner is shaped to form at least two 
longitudinal corrugations and cylindrical threaded ends. Then the producing formation is 
tapped, the screen liner is lowered into it, after which the shaped pipe is expanded to set the 
liner in the well and isolate the nonproducing formations from the producing formations. 

According to one embodiment, after the producing formation is tapped, a screen liner 
is lowered into the well and it is placed in the producing formation by squeezing at least one 
shaped pipe against the wall of the well during its expansion. Then a casing string is lowered 
into the well, the lower end of which is joined in a leakproof manner with the upper end of 
the liner. 

According to another embodiment of the invention, first a string of casing is lowered 
into the well to the producing formation and set. Then after the producing formation is 
tapped, a screen liner is lowered to it through this string, and it is set in the well by expansion 
of a shaped pipe. In this case, the shaped pipe is squeezed against the wall of the lower end 
of the casing string, ensuring its leakproof joining with the liner. 

The method is accomplished using a device including a drill string 1 (Fig. 1), a casing 
string 2 (Fig. 3), a liner 3 with perforated screen 4, joined to the drill string 1 using adapter 5 
and sub 6. Adapter 5 (a member joining pipes of different diameters) has a bridge in the 
form of a seat 7 and a ball valve 8 (Fig. 3), separating the cavities of liner 
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3 with screen 4 and casing string 2. Sub 6 (Fig. 1) is fitted with valve 9, closing off channel 
10, connecting the cavity of drill string 1 with well 1 1 and used to fill the cavity of drill string 
1 with downhole fluid when the components of the device are lowered into well 11. At least 
one of pipes 12 of liner 3 is implemented as shaped with at least two longitudinal grooves 13 
(Fig. 2), disposed symmetrically relative to the central axis of pipe 12, and cylindrical 
threaded ends (not shown in Fig. 1). Corrugations 13 of shaped pipes 12 are filled with 
sealing paste 14. At the end of screen 4 is placed centralizer 15, ensuring that screen 4 is 
centered relative to the wall of well 11. 

In the case when well 1 1 passes through nonproducing sections in its horizontal 
portion or is next to these sections, as shown in Figs. 1, 3, and 4, perforated holes 16 in 
screen 4 are closed off by blind flanges 17 made of chemically degradable material such as 
magnesium. Shaped pipes 12 are disposed on the corresponding sections of liner 3 with 
screen 4 for isolation of the producing portion of producing formation 18 from the 
nonproducing portion, and also for joining liner 3 with casing string 2. 

The device also includes expander 19 (Fig. 5), used to straighten out corrugations 13 
of shaped pipes 12 after they are expanded. 

The method is implemented as follows. During drilling of well 1 1 (Fig. 1), before 
producing formation 18 is tapped, all formations located above producing formation 18 that 
are incompatible with the drilling conditions are isolated by known means, and after 
formation 1 8 is tapped and the borehole of well 1 1 is flushed, liner 3 with pre-perforated 
screen 4, joined to drill string 1 using adapter 5, shaped pipes 12, and sub 6 are lowered into 
the well on drill string 1. Perforated holes 16 of screen 4 are closed off by blind flanges 17. 

After screen 4 has reached the bottomhole of well 1 1, the pressure required to 
straighten out longitudinal corrugations 13 and to squeeze the walls of pipes 12 against the 
wall of well 1 1 is created in the cavity of shaped pipes 12 by injecting flushing fluid 



WO 95/03476 PCT/RU93/001 73 

-9- 

(Fig. 3), which together with sealing paste 14 ensures leakproof isolation of nonproducing 
sections of producing formation 18. 

Then drill string 1 (Fig. 1) together with sub 6 are unscrewed from upper shaped pipes 
12 and are lifted from well 11, expander 19 (Fig. 5) is connected to it, and it is lowered again 
into well 1 1 until it enters the upper portion of shaped pipes 12 (Fig. 3). By rotating drill 
string 1 together with expander 19, the final straightening of corrugations 13 is carried out 
and the walls of shaped pipes 12 are tightly squeezed against the walls of well 1 [sic: should 
be 1 1]. In this case, sealing paste 14 (Fig. 2) ensures reliable leaktightness of the casing 
string-borehole annular space of well 11. 

Then drill string 1 with expander 19 (Fig. 5) is lifted from well 1 1 and casing string 2 
is lowered into the well (Fig. 3) until its lower end enters upper shaped pipes 12 to form gap 
20 between this end, seat 7, and the walls of upper shaped pipes 12. Then ball valve 8 is 
released into well 1 1 and lands in seat 7, isolating the inner cavities of liner 3 and casing 2. 
Cement slurry is injected through casing string 2, after which its lower end is lowered as far 
as it will go in the narrow portion in adapter 5 (Fig. 4) and, after the cement slurry has 
hardened, the cement plug (not shown) formed inside casing string 2, ball valve 8, and seat 7 
are drilled out. 

In the case when temporary blind flanges 17 are placed in screen 4 (Fig. 1), the blind 
flanges are destroyed by injecting a calculated portion of acid into it (Fig. 4). Then well 1 1 is 
completed. 

In cases when producing formation 18 is tapped after a casing string 2 is lowered (for 
example, by an intermediate or flow string), then liner 3 is set by squeezing the walls of 
upper shaped pipes 12 against the inside walls of the lower end of casing string 2 (Fig. 6). 
For this purpose, taking into account the weight of liner 3 and screen 4, the required length is 
computed for upper shaped pipes 12 that will be used to place them. At the end of screen 4, 
shoe 21 (Fig. 5) is attached with seat 22 to accommodate ball 
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valve 23 and limit stop 24, preventing movement of valve 23 in the reverse direction. The 
interval of casing string 2 in which shaped pipes 12 should be set is reamed to size by an 
expander (not shown in the figure). Then expander 19, joined to the cylindrical portion 25 of 
upper shaped pipe 12 of liner 3 using left-hand thread 26, is connected to drill string 1, the 
tool assembled in this maimer is lowered into well 1 1 (Fig. 5) and it is flushed, after which 
ball valve 23 is released, thereby closing off the opening in seat 22, and by injecting flushing 
fluid in the cavity of liner 3 and screen 4, the pressure required for pressurizing the entire 
assembly is created therein, under the action of which corrugations 13 are simultaneously 
straightened out for all shaped pipes 12 which were included in the equipment assembly. As 
a result of this, the walls of upper shaped pipes 12 are squeezed tightly against the wall of the 
lower end of casing string 2 (Fig. 6). 

In the case when shaped pipes 12 are included in the assembly to isolate 
nonproducing formations (Fig. 3) or when the entire screen 4 is made from shaped tubes 12, 
as shown in Figures 5 and 6, then the walls of these pipes 12 also are tightly squeezed against 
the wall of well 11. 

The stability of placement of liner 3 with screen 4 relative to axial displacement is 
checked by the tension and seating of the tool. Then by rotation of drill string 1 with 
expander 19 to the right, the latter is unscrewed from cylindrical end 25 of upper shaped pipe 
12. At the same time, lower rolling members 27 of expander 19, being lifted upward, expand 
thread 26 of cylindrical end 25, increasing its inside diameter. Then the tool is moved 
downward with simultaneous flushing and rotation of it to the right, as a result of which 
cylindrical ends 25 and upper shaped pipes 12 are further expanded by lower rolling members 
27 and upper members 28, which have a larger diameter than the lower members. 

When expansion of shaped pipes 12 is completed, together with casing string 2 they 
are pressurized to make them leaktight by creating pressure in them. If leaktightness has not 
been achieved, 
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then expansion is repeated. 

In cases when additional shaped pipes 12 are included in assembly of liner 3 or screen 
4 (Fig. 3) or when the entire screen 4 is made from shaped pipes 12 (Figs. 5 and 6), 
perforated holes 16 are closed off by blind flanges 17 made from chemically degradable 
material which, after the operations of setting liner 3 with screen 4 are completed, are 
destroyed by injection of the appropriate chemical reagent. 

Commercial applicability 

The proposed method makes it possible to reliably isolate the producing formation 
from overlying nonproducing formations, and also from other nonproducing sections of the 
well that are adjacent to it and interbedded with it, without cementing the screen liner. In this 
case, the technology for placement of screen liners is simplified and expenses are reduced as 
a result of the elimination of disconnectors and suspension devices of complex design used to 
set liners and also elimination of their cementing, which is associated with failures and costs 
in time spent waiting for hardening of the cement slurry. 

Furthermore, the proposed method makes it possible to extend the range of its 
application, since it can be used in both a cased and an uncased wellbore, independent of the 
presence of zones of lost circulation or water entry, and practically without a substantial 
decrease in the well diameter. 
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CLAIMS 

1 . A method of well completion including tapping a producing formation (18), 
lowering and setting a casing string (2) and a liner (3) with screen (4) in well (11) with 
provision for their leakproof joining to each other, and isolation of nonproducing sections 
from producing sections, distinguished by the fact that casing string (2) and liner (3) with 
screen (4) are separately lowered into well (1 1) and their leakproof joining is accomplished 
within well (1 1), where before liner (3) is lowered into well (1 1), at least one of pipes (12) of 
liner (3) is shaped to form at least two longitudinal corrugations (13) and cylindrical ends 
(25) with threads (26), and after liner (3) is lowered into well (1 1), shaped pipe (12) is 
expanded to set liner (3) in well (1 1) and to isolate nonproducing formations from producing 
formations. 

2. A method as in Claim 1 , distinguished by the fact that, after producing formation 
(18) is tapped, liner (3) with screen (4) is lowered into well (11) and it is placed in producing 
formation (18) by squeezing at least one shaped pipe (12) against the wall of well (1 1) during 
its expansion, and then casing string (2), the lower end of which is joined in a leakproof 
manner to the upper end of liner (3). 

3. A method as in Claim 1, distinguished by the fact that first casing string (2) is 
lowered into well (11) down to producing formation (1 8) and set, and then after producing 
formation (18) is tapped, liner (3) with screen (4) is lowered through this string and, by 
expansion of shaped pipe (12), it is set in well (1 1), where shaped pipe (12) is squeezed 
against the wall of the lower end of casing string (2), ensuring that it makes a leakproof join 
with liner (3). " 
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[see Russian original for figure] 
Fig. 2 

[see Russian original for figure] 
Fig. 1 
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[see Russian original for figure] 



Fig. 3 
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[see Russian original for figure] 



Fig. 4 
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[see Russian original for figure] 



Fig. 5 
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[see Russian original for figure] 
Fig. 6 
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